Temporal and tissue-specific interactions involving novel transcription factors and the proximal promoter of the mouse Pdha-2 gene.
We have determined by deletion analysis that the most proximal region of the Pdha-2 promoter between nucleotide position -187 to +22 harbors a transcriptionally active core. This "core" promoter directs high levels of CAT (chloramphenicol acetyltransferase) reporter gene transcription in HeLa cells. DNase I footprinting of the proximal promoter revealed four regions of protection. One of these contains the consensus sequence for the Sp1 binding site and another the ATF/CREB binding site. The cis-sequences of the remaining two protected regions (designated MEP-2 and MEP-3; Mouse E1 alpha Promoter site) show no apparent consensus homology with cis-elements of other known transcription factors. Results of electrophoretic mobility shift assays confirm that the ATF/CREB and MEP binding sites interact in a characteristic and specific manner with factors present in nuclei of both testis and somatic tissue. The factor which recognizes the MEP-3 motif appears to be ubiquitous, whereas the MEP-2-protein complexes were tissue-specific. Interestingly, formation of a complex involving MEP-2 and a putative testis-specific binding factor (tau-MEP-2BF) is first observed in the testis of 2-week-old mice, this correlates with the expression of Pdha-2. In contrast, the formation of complexes between the MEP-2 binding site and a somatic variant of MEP-2BF (sigma-MEP-2BF) decreases in the testis as spermatogenesis proceeds. Our results suggest that 1) the MEP-2 binding factors are temporally regulated during spermatogenesis, and 2) interactions involving these factors with the MEP-2 cis-element may be important for modulating Pdha-2 expression.